The pull-through angioplasty technique allows stable wire tension and stabilization of the device during the procedure. In this technique, a guide wire is passed from one sheath to another, usually with the aid of a snare device. We describe the treatment of occlusive subclavian artery disease and lesion at the origin of the vertebral artery employing a brachiofemoral pullthrough technique without using a snare device. In this technique, the guide wire is advanced from the femoral artery to the brachial artery. The guide wire is directly inserted into the sheath placed at the brachial artery. The brachial artery is compressed proximal to the point of sheath insertion to prevent bleeding. The sheath is extracted temporally and the guide wire is caught outside of the body. The sheath is then introduced again through the guide wire. We used the pull-through technique without a snare device in seven cases, and we were able to build the pullthrough system in six of these cases without a snare device. This pull-through technique without a snare device is not difficult to use, and may reduce the time and cost of angioplasty procedures.
Introduction
The pull-through angioplasty technique was first reported in 1988 for treatment of occluded iliac arteries 1 . The technique is useful for stabilization of the guiding catheter and provides good device control. Since its original descrip-tion in iliac arteries, the technique has been applied between the femoral artery and brachial artery 2 and between the superficial temporal artery and brachial artery 3 . The brachiofemoral pull-through technique is especially useful to treat occlusive subclavian artery disease when the distance from the aortic arch to the subclavian artery lesion is short 2 .
In the standard pull-through technique, a guide wire is passed from one sheath to another with the aid of a catheter 4 or snare device 5 . We treated occlusive subclavian artery disease and lesion at the origin of the vertebral artery with a brachiofemoral pull-through technique without using another catheter or snare device. Here we describe this simplified pull-through technique and present a representative case.
Materials and Methods

Materials
Percutaneous transluminal angioplasty and stenting was used to treat 19 cases -six cases of subclavian artery lesion and 13 cases of vertebral artery lesion -at Fukuoka University Chikushi Hospital and Fukuoka Kieikai Hospital between July 2009 and July 2012. In these cases, when it was difficult to stabilize the guiding catheter and provide accurate device control, we decided to use the pull-through technique. The pull-through technique was used to treat seven cases (six males and one female). The percentage of stenosis was calculated via angiography based on the normal vessel diam-the guiding catheter was placed near the orifice of the vertebral artery. A 4 Fr 11 cm sheath (Super Sheath; Medikit, Tokyo, Japan) was inserted into the affected side of the brachial artery. At this point, the guide wire was changed to a 0.014-inch 300-cm wire (ASAHI CHIKAI 14; ASAHI Intec, Aichi, Japan). We bent the tip of the guide wire to an angle of about 30 degrees. The guide wire was then advanced from the femoral artery to the brachial artery and inserted into the sheath placed at the brachial artery. At the same time, the tip of the guide wire or the tip of the sheath was adjusted by compression of skin on the brachial artery. The guide wire could not be caught through the sheath from outside the body due to the hemostatic valve of the sheath. The brachial artery was compressed at the proximal end of the sheath insertion point to prevent bleeding. The sheath was extracted when the guide wire tip entered the sheath. The guide wire was then caught outside of the body. The sheath was then introduced again through the guide wire, which was kept outside the body using a pean ( Figure 1 ). Thereafter, heparin (80 IU/kg) was injected intravenously. Angioplasty and stenting were performed, after which the sheath was withdrawn. eter at the distal side of the lesion. All patients gave their prior informed consent for participation in this study, which was approved by the ethics committee of our institute.
All patients received two of the following three agents: aspirin (100 mg/day, at least three days before angioplasty), clopidogrel (75 mg/ day at least five days before angioplasty), or cilostazol (200 mg/day at least three days before angioplasty).
Surgical Procedure
An 8 Fr sheath (Super Sheath; Medikit, Tokyo, Japan) was inserted into the femoral artery. The 8 Fr guiding catheter (Guider Softip; Boston Scientific, Natik, MA, USA or Brite tip; Cordis, Johnson and Johnson, Miami, FL, USA) was passed from the femoral artery to the subclavian artery using a 4 Fr coaxial catheter (Tempo 4; Cordis, Miami, FL, USA). If the lesion was in the subclavian artery, the 0.035-inch 150-cm guide wire (Quick Flex; Kaneka Medix, Osaka, Japan) was passed beyond the lesion. After this, the coaxial catheter was passed beyond the lesion along with the guide wire. If the lesion was at the origin of the vertebral artery, Figure 1 Pull-through technique without a snare device for occlusive subclavian artery disease. A) One sheath is introduced into the femoral artery (not described); the other sheath is introduced into the brachial artery. B) A catheter and 0.035-inch 150-cm guide wire are passed through the occlusive lesion. Next, the guide wire is changed to a 0.014-inch 300-cm wire. C) A 0.014-inch 300-cm guide wire is introduced into the sheath placed in the brachial artery. D) The sheath is extracted when the guide wire tip enters the sheath. The guide wire is held out of the body. Next, the sheath is introduced again through the guide wire. E) The guide wire is kept out of the body. The technique is completed.
per extremity was provided by the right vertebral artery, through the left vertebral artery ( Figure 2 ). He was diagnosed with subclavian steal phenomenon caused by left subclavian artery occlusion.
We used the pull-through technique without a snare device during an angioplasty procedure. The 0.014-inch 300-cm guide wire was inserted into the 4 Fr sheath placed in the left brachial artery (Figure 3 ) and the guide wire was kept out of the body. The pull-through technique provided good wire tension and stabilized the devices. This lesion was first predilated with a balloon catheter (6 × 20 mm Sterling; Boston Scientific, Natick, MA, USA) at 6 atm for 60 s. Next, we inserted a balloon-expandable stent (8 × 27 mm Express LD Vascular Stent; Boston Scientific, Natick, MA, USA). On completion of the procedure, we confirmed recanalization of the left subclavian artery and normal blood flow from the proximal left subclavian artery to the left vertebral artery ( Figure 4A ). We also confirmed good dilatation of the lesion by computed tomography with contrast medium (Figure 4B) . The chief complaint of the patient disappeared and he returned home unassisted.
Discussion
The pull-through angioplasty technique was developed for the stabilization of devices usually with the aid of a snare device. The snare
Results
Patient characteristics are summarized in Table 1. The pull-through technique without using a snare device was successful in six out of seven cases. No neurologic deficits or other complications occurred in any of the seven cases.
It was difficult to insert the guide wire into the sheath in the brachial artery in one of the seven cases (Case No. 5). In this case, the diameter of the brachial artery was wide with a large difference between the size of the brachial artery and the sheath. The guide wire was then passed through the space between the wall of the artery and sheath. We used a snare device in this case.
In one of the seven cases (Case No. 4), we used a new sheath when the sheath was introduced again. In this case, the tip of the sheath was broken by compression. In another case (Case No. 6), there was resistance when the sheath was re-inserted. We used the catheter of Micropuncture Introducer Set (Cook Incorporated, Bloomington, IN, USA), after which the sheath could be inserted smoothly. device is useful for the removal of a foreign body or a deviated coil in a blood vessel [6] [7] [8] [9] , and for introducing a catheter and devices to the target vessel 10 .
Representative Case
We performed the pull-through technique without a snare device by directly inserting the guide wire into the sheath placed in the brachial artery. We were able to construct the pullthrough system successfully without a snare device in six out of seven cases.
Our pull-through technique without a snare device is easy to perform, and could reduce the time and cost of the procedure. However, brachial artery puncture can be associated with complications such as hematomas, pseudoaneurysm, and median nerve dysfunction 11 .
To use the pull-through technique, we had to add another arterial puncture in the patient who was administered double antiplatelet agents. We decided to use the pull-through technique when it was difficult to stabilize the guiding catheter and to provide accurate device control by simple approach from the femoral artery. between the diameter of the artery and the sheath is decreased by compression. In the pullthrough technique without a snare device, bleeding may occur when the sheath placed in the brachial artery is removed. To prevent bleeding, it is important to compress the proximal point of the sheath insertion appropriately. Furthermore, it is also important to avoid compressing the sheath so strongly as to break it; if the sheath is broken by compression or extraction, it should be replaced. If there is resistance when the sheath is re-inserted, the catheter of a Micropuncture Introducer Set (Cook Incorporated, Bloomington, IN, USA) can be useful.
Technical limitation
Whether a guide wire can be inserted into a sheath successfully depends on the size difference between the brachial artery and the sheath. If the difference is large, it is difficult to insert the guide wire into the sheath because it tends to pass through the gap between the artery and the sheath. So, we recommend that the guide wire should be inserted from the sheath
Technical Details
The angle of the wire tip Two aspects should be considered for the guide wire. The first is selectivity: the guide wire should be inserted into the sheath in the artery. If the guide wire tip is nearly straight, it is difficult to insert the guide wire into the sheath. The guide wire tends to pass through the gap between the sheath and the vessel wall. The other aspect is linearity. The guide wire should be advanced in the solid tube. If the angle of the tip of the guide wire is nearly 90 degrees, the guide wire tends to deviate outside the sheath when it is inserted into the sheath. So, the tip of the guide wire was bent to about 30 degrees.
Appropriate compression of the brachial artery
When the guide wire is inserted into the sheath, the tip of the guide wire and the tip of the sheath should be mobilized to be adjusted according to the compression of the skin on the brachial artery. Moreover, the size discrepancy adopting a brachiofemoral pull-through angioplasty technique without using a snare device. We introduce the guide wire from the blood vessel to outside the body, by insertion of the guide wire directly into the sheath placed in the brachial artery. The technique is straightforward and reduces the time and cost of the procedure.
